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Ever since the global financial crisis emerged, attention has
focused once again on stabilization policies. Against the
backdrop of rising public debt, limited scope to mobilize
revenues and finance growing fiscal deficits, monetary policy
has emerged as a catalyst of stabilization and growth
enhancement in many countries around the world.
Economic models that attempt to identify a reaction func-
tion for the monetary authority focus on central bank activities
in developed countries. Those in developing countries, in
contrast, do not get the same attention, owing to the belief that
central banks in these countries were created with the primary
objective of financing the government deficit. Moreover, many
developing countries, lacking institutions and instruments for a
full-fledged independent monetary policy, have opted for an* The views in the paper are those of the author and should not be inter-
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).easy way out, i.e., pegging their currencies to an international
currency that enjoys confidence and helps introduce more
stability to the design of domestic policies.
More recently, however, there has been a tendency to revive
the scope of monetary policy in many developing countries
and increase the scope of its effectiveness in advanced coun-
tries with a view to establish more discipline to fiscal man-
agement and more flexibility to diversify economies and
mobilize private sector activity. In parallel, there has been a
growing surge of interest in analyzing monetary policy and the
capacity of central banks to be in the driver seat of anchoring
expectations, mobilizing growth and stabilizing economies.1Developed Countries (LDCs) (see for example, Behrman, 1981; Crockett,
1981). Others have focused on more elaborate analysis of structural differ-
ences between developing and developed countries. See Porter and Ranney
(1982) for a summary of the theoretical literature. For more detailed refer-
ences, see Behrman and Hanson (1979), Cline and Weintraub (1981), and
Bruno (1979). For some empirical evidence on the success of macroeconomic
policies in developing and developed countries, see Kandil (1991).
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type of policies: accommodative (in line with priorities for
fiscal policy and exchange rate stability) and stabilizing. An
accommodative policy is defined to be a policy that provides a
regular supply of credit for an expanding economy, reducing
the scope for an independent monetary policy. In this scenario,
monetary growth accommodates output growth and price
inflation and intervenes, as necessary, to ensure that credit
growth is compatible with aggregate priorities. A stabilizing
policy, in contrast, is a policy that is used to dampen, or offset,
undesired changes affecting the economy, which has become
an increasing mandate for monetary policy in light of con-
straints on fiscal operations and continued exposure to external
shocks in small open economies. In the second scenario, the
monetary authority varies monetary growth, often relying on
policy rates and macro-prudential measures, in order to
counter the effects of other shocks, depending on the objec-
tives of monetary policy as the catalyst of growth and price
stability.
In cases where central banks lack independence in their
operations, the objectives of monetary policy may not be
clearly defined. Accordingly, governments dominate economic
activity by assuming a leading role in structural, economic,
and social development. Hence, the central bank may be
obliged to provide credit to finance higher government
spending. A problem arises, however, if higher government
spending limits available credit and crowds out private activ-
ity.2 Financing an increase in government spending via
monetization depletes the stock of foreign reserves in a small
open economy and limits the necessary flexibility to weather
external shocks.
As central banks have increasingly defined their roles in
supporting growth and countering shocks, the stabilizing
function may be defined to target output growth, ensure price
stability and preserve external sustainability. Accordingly, the
central bank increases liquidity to facilitate credit expansion
and stimulate the economy during periods of a slowdown and
constrain liquidity during episodes of overheating to reduce
inflationary pressures and stem the risks of bubble burst in
financial and real estate markets.
Given concerns about pressures to accommodate an in-
crease in government spending, central banks may resort to
establishing nominal anchors that guide the design of mone-
tary policy. In a small economy, priorities may be established
to defend an exchange rate peg. Absent capital controls, the
independence of monetary policy is severely undermined
under this scenario, since fluctuations in the interest rate could
contradict the stance of monetary policy for the currency of
the peg and hence contradict the target for exchange rate
stability and the supporting level of foreign reserves.2 For some details, see Bean and Buiter (1987). Some studies have
considered the evidence of specific factors that determine crowding out in the
face of government spending. First, is the impact of government spending on
the interest rate (see, e.g., Evans (1987)). A second strand of the literature
considered the sensitivity of investment demand to the change in the interest
rate (see, e.g., Chirinko (1993)).An increasing number of developing countries have moved
to introduce more flexibility in the design of monetary policy,
having experienced the constraints associated with pegging the
exchange rate as the anchor for monetary policy as they
continue to suffer from high inflation and continuous fluctu-
ations in growth activity. Hence, some countries have decided
that targeting inflation may provide a better nominal anchor
for the design of monetary policy. Accordingly, the monetary
authority establishes a variety of indicators that drive the
inflation process. The money supply responds to changes in
the indicators in order to keep inflation under control. Even in
countries that do not subscribe to a full-fledged inflation tar-
geting, central banks have opted for a greater degree of flex-
ibility in exchange rate management to increase the scope and
capacity of monetary policy to set targets in line with domestic
economic priorities.
Under a scenario that involves a higher degree of inde-
pendence, the central bank may follow a more discretionary
approach. Hence, priorities may be established and not
necessarily announced, in reaction to economic development.
Objectives of monetary policy may include stabilizing the
exchange rate, curbing price inflation and/or stimulating real
growth.
Regardless of the objectives established for monetary pol-
icy, the ultimate result of fluctuations in the money supply that
are the result of liquidity management and credit growth will
be absorbed in output growth and price inflation. The trans-
mission mechanism of monetary policy to the real economy is
through aggregate demand. The size of the aggregate demand
shift is dependent on the liquidity effect attributed to the
change in the money supply and the sensitivity of the aggre-
gate demand to the change in liquidity. The degree of sensi-
tivity increases through efficient financial intermediation and
limited channels of crowding out that could mitigate the
expansionary effects of monetary policy on aggregate demand.
Crowding out may arise, if financing government operations
competes with private sector credit, inflationary expectations
develop as a result of monetary expansion and/or capital
outflow increases in response to rising concerns about external
stability.
Assuming that monetary policy is effective in stimulating
demand growth, the allocation of the change in demand be-
tween output growth and price inflation is dependent on con-
straints on the supply side of the economy. Capacity
constraints are bound to accelerate price inflation. Nonethe-
less, competitive labor and product markets and institutional
settings may limit the pass-through to wage and price inflation
and reinforce the real effects of fluctuations in the money
supply on real growth.
Recent research has considered several dimensions that
could impact on the effectiveness of monetary policy, e.g.,
uncertainty and labor market frictions Sala, Soderstrom, and
Trigori (2008), Kilponen and Leitemo (2008); asset substitu-
tion Jones (2008); international policy coordination Chapman
(2008), Sahue and Smets (2008); exchange rate pressure
Kumah (2007); Islamic management Wilson (2008); fiscal
crises and globalization Sentence (2008); central bank
3 See Friedman (1968), Cagan (1972), Mishkin (1981), Tanzi (1984), and
Mishkin (1988).
4 Research on the liquidity effect includes Leeper and Gordon (1992), Fama
(1990), Mishkin (1992), Wallace and Warner (1993), and Soderlind (1997).
5 Some models see, e.g., Lane and Perotti (1996), have focused on labor
market conditions in judging supply-side constraints.
6 For a discussion, see, e.g., Caballero and Pyndick (1996). In an open
economy, uncertainty decreases foreign direct investment and encourages
capital outflows.
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Naceur (2007); influencing private sector Weise (2008);
tradeoffs Graham and Snower (2008); rules versus discretion
Doyle and Falk (2008).
Realizing the complexity surrounding the effectiveness of
monetary policy, the present investigation will shed some light
on the transmission channel of variation in aggregate liquidity
in response to a monetary stimulus, with an objective to
address the following questions: (i) how is the monetary
stimulus distributed to components of aggregate demand?, and
(ii) is there an evidence of comovements in components of
aggregate demand with respect to monetary shifts?
The data under investigation are annual for a large sample
of developing and advanced countries. The time-series evi-
dence will indicate the effects of monetary shifts within
countries. To summarize the evidence and differentiate be-
tween the groups of developing and advanced countries under
investigation, cross-country correlations will illustrate the
allocation of monetary growth shifts between components of
aggregate demand, output growth, and price inflation across
countries of each group. Moreover, cross-country analysis will
identify the effects on trends and variability of demand com-
ponents, output growth, and price inflation in response to
monetary variability across the samples of developing and
advanced countries.
The analysis aims to answer many interesting questions: (i)
Are the effects of monetary shocks on output and prices
different in developing and advanced countries?, (ii) how do
monetary shocks affect the specific components of aggregate
demand in both groups, (iii) how do economies adjust to
anticipated monetary growth and unanticipated shocks?, and
(iv) do the effects of shocks vary with the sign of the shock,
expansionary or contractionary, and finally what are the im-
plications of monetary growth and the associated variability on
major indicators of economic performance?
To anticipate the results, major findings are as follows: (i)
monetary shocks have statistically insignificant effects on
output growth in the majority of the countries, increasing the
scope for further effectiveness of monetary policy, (ii) the
inflationary effects of monetary growth are more evident in
developing, compared to advanced economies, and based on
correlation analysis, (iii) expansionary monetary shocks
stimulate a simultaneous increase in all components of
aggregate demand and stimulate real growth via the invest-
ment channel across advanced countries, (iv) contractionary
monetary shocks reduce real growth and import demand in
developing countries, while they reduce various components
of aggregate demand as well as price inflation in advanced
countries, and finally (v) monetary variability increases the
volatility of price inflation, consumption and investment in
both developing and advanced countries. The evidence con-
tributes to the existing literature and the growing attention to
the role of central banks around the world by establishing
current limitations and identifying the scope to press ahead
with structural reforms in order to increase the effectiveness of
monetary policy in anchoring expectations, mobilizing growth
and ensuring macro-economic stability.2. Theoretical background
Monetary growth increases the supply of credit.3 To bring
the money market back to equilibrium, a reduction in the in-
terest rate is necessary to stimulate money demand.4 In the
goods market, aggregate spending increases in response to a
reduction in the real interest rate. As income increases, money
demand increases, moderating the necessary reduction in the
interest rate. The effectiveness of monetary policy to stimulate
aggregate demand is dependent, therefore, on three factors: (i)
the elasticity of money demand with respect to a change in
income, (ii) the elasticity of money demand with respect to a
change in the interest rate, and (iii) the elasticity of aggregate
spending with respect to a change in the interest rate.
The effectiveness of monetary policy decreases with the
increase in the response of money demand to income.
Following an increase in the money supply, higher response of
money demand to an increase in income closes the disequi-
librium gap and decreases the necessary reduction in the in-
terest rate. The effectiveness of monetary policy increases the
less responsive money demand to a change in the interest rate.
Hence, a large reduction of the interest rate is necessary in the
face of an increase in the money supply. The effectiveness of
monetary policy also increases the higher the sensitivity of
aggregate demand to a change in the interest rate. Accord-
ingly, the size of aggregate demand shifts is maximized in the
face of monetary shocks.
Conditions on the supply side of the economy are also
relevant to the effects of monetary policy.5 The more flexible
are wages and prices, the larger is the inflationary effect of
monetary policy and the smaller is output expansion. Capacity
constraints may also limit the output response to monetary
expansion, necessitating a faster adjustment of price inflation,
which reduces real money balances and raises the interest rate,
offsetting the positive effect of monetary policy on aggregate
demand. The magnitude of price increase determines the
crowding out effect attributed to conditions in the product
market.
Other factors may further complicate the analysis con-
cerning the effectiveness of monetary policy. If monetary
growth accommodates an increase in the budget deficit, the
Central Bank may deplete its limited stock of foreign reserves
to finance higher government spending. As confidence is
shaken in the stability of the exchange rate, depreciation
(devaluation) is bound to occur, which may further stimulate
inflationary expectation and counter the effectiveness of
monetary policy.6
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respect to positive and negative shocks. Conditions on the de-
mand side of the economy may differentiate the size of demand
shifts with respect to expansionary and contractionarymonetary
shocks. Money supply contraction decreases credit availability
and raises the interest rate. Higher interest rates increase the cost
of borrowing, decreasing private spending. Concurrently, the
risk of borrowers' bankruptcy prompts banks to change their
lending behavior and begin to ration credit. This credit
constraint further suppresses private spending and augments the
central bank's tight policy.7 Expansionary monetary policy, in
contrast, is negatively influenced by credit constraints. Money
supply expansion increases credit availability and decreases the
interest rate. A reduction in the interest rate will not lead,
however, to higher levels of borrowing and spending. This is
because banks'willingness to lendmay not stimulate an increase
in spending, without an increase in the demand for credit.8
Conditions on the supply side in the labor and/or product
markets may further differentiate the slope of the aggregate
supply curve in the face of expansionary and contractionary
aggregate demand shifts. New Keynesian explanations have
focused on market imperfections towards an explanation of
asymmetric fluctuations. The source of rigidity has varied
between sticky-wage and sticky-price explanations. Sticky-
wage models have traced sources of asymmetric cyclical
fluctuations to conditions in the labor market.9 Sticky-price
explanations have attributed asymmetry in the shape of the
supply curve to the speed of adjusting prices, independently of
conditions in the labor market.10
The framework of this investigation is an empirical study of
the effects of the growth of the money supply on the change in
demand components, output growth, and price inflation in a
sample of developing and advanced countries. To shed some
light on differences in the transmission of monetary shifts,
cross-country correlation coefficients will measure comove-
ments on the demand and supply sides of the economy with7 Examples are models advocating the asymmetric effects of credit rationing
policies, as inBernanke (1983). JackmanandSutton (1982) set a similar argument
by focusing on the effects of interest rate changes on spending. They report that as
interest rates rise (in response, e.g., a tight monetary policy), consumption
spending falls the full amount as a result of the increase in debt payments. In
contrast, a decrease in interest rates (in response, e.g., to an expansionary mon-
etary policy) induces higher levels of spending, but by an amount less than the
change in liabilities. Similarly, Bernanke and Gertler (1989) analyze the relation
between changes in the interest rate and investment demand. They find that larger
drops in investment are more likely to occur than large increases.
8 For example, if consumers do not believe in the Federal Reserve's ability to
stimulate demand through expansionary monetary policy, they continue to
make pessimistic forecasts during a recession. Consequently, lower interest
rates may not provide a very strong incentive for consumers to increase
spending during a recession. Likewise, firms may not be inclined to increase
borrowing for investment in response to lower interest rate if they do not
believe the economy will rebound from a recession. For some empirical evi-
dence, along this line, see Gertler and Gilchrist (1992), Kam and Mohsin
(2006) and Ramlogan (2005). Domac and Kandil (2002) consider options to
maximize the effectiveness of monetary policy using data for Germany.
9 See, e.g., Gray (1978). Implicit or explicit contractual wage negotiations may
establish that nominal wage flexibility is asymmetric (see, e.g., Kandil (2002)).
10 See, e.g., Ball, Mankiw, and Romer (1988). Positive trend inflation plays a
key role in introducing asymmetries (see, e.g., Ball and Mankiw (1994)).respect to monetary growth shifts across the samples of
developing and advanced countries.
3. Empirical framework
The empirical model comprises reduced form equations
explaining components of aggregate demand (private con-
sumption, private investment, exports, imports, and the trade
balance), as well as output growth and price inflation. Test
results indicate that the growth component of the series is non-
stationary.11 To account for non-stationarity, empirical models
are estimated in first-differenced form. Fluctuations in the
estimated dependent variables are attributed to a variety of
shocks impinging on the economic system.
Building on the theoretical details in Kandil and Mirzaie
(2002), the model specification assumes that cyclical fluctua-
tions in the output supplied is attributed to changes in the
output price around its anticipated value, i.e., output price
surprises. These surprises are attributed to demand shocks that
include shocks to government spending, the money supply and
the exchange rate. In addition, fluctuations in the exchange
rate may also determine the output supplied. Given the de-
pendency of developing countries on imported goods, a
depreciation of the exchange rate increases the cost of im-
ported goods, and decreases the output supplied.
Assume shocks to the money supply are distributed
randomly around a steady-state moving trend over time. This
trend varies with variables that determine the growth of the
money supply over time. Fluctuations around this trend are
symmetrically distributed. Accordingly, the empirical model is
specified as follows:
Dyt ¼ b0y þ b1yEt1gt þ b2yEt1mt þ b3yEt1ht þ b4ypposgt
þ b4ynneggt þ b5ypposmt þ b5ynnegmt þ b6ypposht
þ b6ynneght þ hyt
ð1Þ
Dpt ¼ b0p þ b1pEt1gt þ b2pEt1mt þ b3pEt1ht þ b4ppposgt
þ b4pnneggt þ b5ppposmt þ b5pnnegmt þ b6ppposht
þ b6pnneght þ hpt
ð2Þ
Ddt ¼ b0d þ b1dEt1gt þ bdEt1mt þ b3dEt1ht þ b4dpposgt
þ b4dnneggt þ b5dpposmt þ b5dnnegmt þ b6dpposht
þ b6dnneght þ hdt
ð3Þ11 Following the suggestions of Nelson and Plosser (1982), testing for non-
stationarity proceeds. Based on tabulation provided by Dickey and Fuller
(1981), all dependent variables under investigation are non-stationary in
level and stationary in first-difference. There is no evidence of a unique
cointegration vector between the non-stationary dependent independent vari-
ables. Hence, the model is estimated without an error correction term.
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denoted by Dyt while Dpt denotes price inflation. E(.) is the
expected value of a given variable at time t, based on infor-
mation available to agents at time t-1.
The exchange rate measures the real price of domestic
currency, relative to a weighted average of the real price of
currencies for major trading partners.12 An increase indicates
currency appreciation. Anticipated appreciation of the ex-
change rate is denoted byEht, where Egt and Emt denotes
anticipated growth of government spending and the money
supply (M1).13 Positive shocks to the exchange rate, posht, are
unexpected appreciation of the domestic currency. Similarly,
neght approximates unexpected depreciation of the domestic
currency. Expansionary and contractionary shocks to the
growth of government spending are approximated by posgt
and neggt. Similarly, expansionary and contractionary shocks
to monetary growth are represented by posmt and negmt, while
hyt, hpt, and hdt are random unexplained residuals with zero
mean and constant variance.14
To measure fluctuations on the demand side with monetary
policy shifts, the empirical models in (1) and (2) are replicated
in (3) to estimate growth in the specific demand component,
Ddt, alternating private consumption, Dcont, the growth in
private investment, Dinvt, the growth in exports, Dexpt, the
growth in imports, Dimpt, and the change in the trade balance,
Dtbalt. Adjustment in demand components to monetary shifts
will determine the transmission channels of monetary policy
to output growth and price inflation. In the interest of space
limitation, the discussion is limited to theoretical predictions
of monetary shifts in the empirical model.
Anticipated growth in the money supply increases the de-
mand for goods.15 Producers are expected to adjust price
inflation to cope with anticipated demand growth, implying
b1y, b2y ¼ 0. Nonetheless, institutional rigidity may prevent
prices from adjusting fully to anticipated demand growth,
necessitating an increase in output growth. The magnitude and
statistical significance of these coefficients will indicate pro-
longed adjustment towards full equilibrium, in light of insti-
tutional rigidity. The combined effects on price and output will
determine the response of consumption, investment, exports
and imports in steady state to anticipated growth in the money
supply, in line with underlying fundamentals.
Expansionary monetary shocks increase liquidity and, in
turn, available credit. Subsequently, aggregate demand is
likely to increase. Both output growth and price inflation12 Fluctuations could be attributed to movements in the exchange rate, rela-
tive to other currencies (assuming no peg), and/or relative prices.
13 In equilibrium, money is the result of equating supply and demand, as the
money supply varies endogenously with macro variables (see Appendix A).
14 The empirical model accounts for supply-side shocks in two directions.
First, the forecast equations account for lagged values of the oil price as
explanatory variables (see Appendix A for details). Second, dummy variables
enter the forecast equations, as necessary, to control for structural breaks.
15 Money supply is employed as the instrument formonetary policy.While some
countries in the sampleuse instead the interest rate policy, changes in the latter aim
at influencing the intermediate target, the growth of the money supply. Monetary
growth forecast (see Appendix A) incorporates movements in the interest rate,
among other economic variables, based on causality test results.respond positively to the increase in demand, with coefficients
that are dependent on the slope of the short-run supply curve.
The effectiveness of monetary policy may be hampered,
however, by accompanying domestic and external effects. If
monetary growth accommodates an increase in government
spending, inflationary expectation increases. Subsequent
reduction in the demand for domestic currency may result in
currency depreciation, increasing inflationary pressures.
Erosion of confidence regarding the ability of monetary policy
to stimulate growth may trigger capital outflow, further con-
straining the effectiveness of monetary policy. The combined
effects of the various channels will determine the allocation of
monetary growth between output growth and price inflation.
Moreover, the effects of monetary growth on specific demand
components (private consumption, private investment, exports,
imports, and the trade balance) will be dependent on the
relative effects on real growth and price inflation.
Asymmetry is measured by the difference between the ef-
fects of positive and negative shocks on economic variables.
Monetary variability increases the probability of realizing
positive and negative shocks. Symmetric effects of random
shocks would cancel out, reinforcing the effects of monetary
changes on variables' trends. In contrast, asymmetric effects of
random shocks would increase fluctuations of economic var-
iables in the face of higher monetary variability.
Each of the empirical models in (1), (2), or (3) is estimated
jointly with the equations that describe agents' forecasts of
proxy variables that enter the empirical models using 3SLS.
Details are in Appendix A. The joint estimation technique
addresses the caveat of generated regressors on the right-hand
side of the estimated models, ensuring consistent variance
estimates for correct inferences. Moreover, the estimation
contrasts favorably to other alternatives, e.g., a structural VAR
model, by modeling the process of agents' forecasts jointly and
differentiating between long-term (anticipated effects) and
short-term cyclical shocks that could have asymmetric effects
on economic variables.
4. Time-series evidence
The data under investigation are annual for a sample of 18
developing and 28 advanced countries.16 Advanced countries
include Australia, Austria, Belgium, Canada, China, Cyprus,
Denmark, France, Germany, Greece, Iceland, Ireland, Israel,16 Countries follow the IMF classification in World Economic Outlook (WEO)
database. It is noteworthy that countries in the sample are diverse.While advanced
countries, in general, uphold a higher degree of central bank independence, some
central banks in developing countries became, arguably, just as independent as in
advanced countries. China has recently made significant strides and has been
relying on interest rates as the major policy tool. Luxemburg is relatively smaller
in size and highly dependent on financial services. Nonetheless, these countries
are classified in the advanced pool, which triggers the interest to explore the
specifics that this classification may spell out regarding the transmission and the
effects ofmonetary policy. Some economies in the sample have becomemembers
of a monetary union (EMU) during the estimation period. For these countries, the
monetary base during the period of Euro area membership provides a description
of the monetary policy stance in the individual Euro area economies, in line with
the priorities set out by the union.
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land, Norway, Spain, Portugal, Singapore, Sweden,
Switzerland, Taiwan, the U.K., and the U.S. The sample of
developing countries is selected randomly based on data
availability, while ensuring diversity according to income and
geographical location.17 Developing countries include
Argentina, Chile, Egypt, India, Indonesia, Kenya, Malaysia,
Mexico, Nigeria, Philippines, Rwanda, Saudi Arabia, South
Africa, Sudan, Tanzania, Thailand, Turkey and Venezuela. The
sample period for investigation extends from 1977 to 2008.
Description of variables and data sources are provided in
Appendix B.
In the interest of space limitation, details of the time-series
results are available upon request. The results vary based on
demand and supply constraints, along the lines described in
the theoretical background section, operating within each
country. The summary below outlines major highlights of
fluctuations in monetary growth on economic variables.4.1. Output growthAcross developing countries, anticipated monetary growth
appears, in general, neutral, i.e., insignificant in determining
real output growth. In a few countries, there is evidence of a
positive significant effect of anticipated monetary growth on
real output growth. Despite anticipation, institutional rigidity
(e.g., wage and/or price controls) necessitates output expan-
sion with respect to anticipated monetary growth. Further,
anticipated monetary growth may have a negative significant
effect on real output growth where the former stimulates in-
flationary expectations that could hamper plans for real
growth.
In general, expansionary monetary shocks in developing
countries are not significant to stimulate real output growth. To
the extent expansionary monetary shocks may be targeting a
downturn in real growth, the stimulus effect of monetary
policy is not effective in the current period and the data spell
out negative contemporaneous effects. The contractionary ef-
fects of monetary shocks appear more prevalent on real output
growth.
Across advanced countries, the non-neutral effects of
monetary shifts (significant coefficients of anticipated shifts)
appear more prevalent compared to the evidence across
developing countries in stimulating real output growth. Insti-
tutional rigidities (prolonged intervals for adjusting wages17 The sample includes oil-producing countries-e.g., Nigeria, Saudi Arabia
and Venezuela-relatively stable countries and somewhat unstable countries, e.
g., Rwanda. In countries, like Chile and Mexico, for example, monetary re-
gimes have dramatically changed during the sample period under analysis.
Monetary policy in those two countries evolved towards the 1990s from
“accommodative” to “stabilizing” and their central banks became, arguably,
just as independent as in advanced countries. Given limited number of ob-
servations, it was not possible to split the sample period for estimation.
Structural dummies are introduced, as necessary, in the forecast equations (see
Appendix A) to ensure the stability of the estimated model. Having accounted
for structural dummies in the forecast equations, the estimated models are
stable, aside from non-linearities attributed to the asymmetric effects of
random shocks.and/or prices) may have necessitated a non-neutral effect of
anticipated monetary growth on real activity. However, high
inflationary expectation may hamper growth incentives,
resulting in negative significant effects of anticipated mone-
tary growth on real output growth.
In general, expansionary monetary policy in advanced
countries stimulates real output growth, providing support for
the effect of credit expansion on economic activity.18 None-
theless, expansionary monetary policy may have a negative
significant effect on output growth due to higher inflationary
expectations that may counter incentives for real growth.
A slowdown in monetary growth, contractionary shocks,
where significant, decreases real output growth in several
advanced countries. Nonetheless, output growth could be
increasing, despite contractionary monetary shocks, where
other factors appear to be more dominant.
In general, the insignificant effects of monetary policy
shocks indicate limited scope for stabilization in the short-
term. In contrast, the growth of the money supply sets the
path for movements of economic variables in steady state, in
line with underlying fundamentals that guide agents' forecasts
of monetary policy.4.2. Price inflationIn Table A1, the inflationary effects of monetary growth are
evident across many developing countries. However, where an
increase in money demand accommodates an increase in the
money supply, the transmission channel of monetary shocks is
blocked and there is no shift in aggregate demand.19
Across advanced countries, except for a few cases where
anticipated monetary growth increases price inflation signifi-
cantly, monetary shocks are not, in general, inflationary. The
deflationary effects of monetary shocks are even less prevalent
across industrial countries. Further, price deflation could be
rigid with respect to contractionary monetary shocks, indi-
cating rising price inflation despite contractionary monetary
shocks.4.3. Consumption growthIn general, expansionary monetary shocks result in higher
growth of consumption spending across developing countries,
reflecting the effect of higher liquidity in stimulating eco-
nomic activity and facilitating credit expansion. Consistently,
the contractionary effect of a slowdown in monetary growth is
evident on private consumption in developing countries, as the18 It is worth noting that there are other transmission channels of monetary
policy. For example, an increase in the money supply could lead to a reduction
in the real interest rate and trigger intertemporal substitution by households,
resulting in an increase in consumption and GDP. Rigidity in prices, which
implies that changes in nominal interest rates translate into changes in real
interest rates and have an impact on aggregate demand, is also a very integral
part of the monetary transmission mechanism.
19 Consistently, developing countries are characterized by a high saving rate
and excess liquidity in the banking system.
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economic activity.
Across advanced countries, the evidence supports the per-
manent income hypothesis; consumption is based on planned
income that moves with agents' anticipation of monetary
growth. Consumption varies, in general, more closely with
anticipated monetary growth, reflecting high dependency of
consumption on credit growth. Consistently, a reduction in
credit growth may slowdown consumption spending, except in
a few cases where consumption is growing, despite contrac-
tionary monetary shocks.4.4. Investment growthAnticipated monetary growth stimulates an increase in in-
vestment growth in several developing countries. However,
other major determinants could be more dominant where in-
vestment growth moves in the opposite direction of anticipated
monetary growth. Similarly, while expansionary monetary
growth could stimulate investment demand, there is evidence
that the latter behaves counter cyclically some times. There is
no significant evidence of a reduction in investment demand
with respect to contractionary monetary shocks across devel-
oping countries.
In general, statistical significance across advanced coun-
tries indicates that investment demand varies positively and
significantly with anticipated monetary growth, except where
other determinants may be more dominant. Where expan-
sionary monetary growth stimulates an increase in investment
demand, monetary policy is effective to decrease the cost of
credit. The evidence is mixed regarding the effects of
contractionary monetary shocks on investment growth.
Contractionary monetary growth decreases investment growth
in a few countries and increases investment growth in a few
others, where other determinants appear to be more dominant.4.5. Import growthConsistent with high dependency on imports in developing
countries, an increase in monetary growth, both anticipated
and unanticipated, stimulates import growth significantly. The
evidence, however, is mixed regarding the effect of monetary
contraction on import growth. Due to high dependency on
imports, monetary contraction may prove ineffective to curb
import growth across developing countries.
In general, import growth in advanced countries appears to
be less dependent on monetary growth, compared to devel-
oping countries. Further, import growth may be decreasing,
despite an anticipated increase in monetary growth, indicating
other factors could be more relevant.4.6. Export growth20 It is not surprising that exports do not respond significantly to monetary
shocks, as they are likely to be determined outside the modeled economies
and, therefore, outside the model. Indeed, some studies have considered the
cross-country impacts of monetary policy shocks, i.e., the impact of a foreign
monetary policy shock on the domestic economy (see, e.g., Kim (2001)).Across a number of developing countries, anticipated
monetary growth is evident to be an important determinant of
liquidity that facilitates growth in the export sector. In
contrast, the evidence appears mixed with respect to monetaryshocks. However, contractionary shocks to monetary growth
may squeeze available liquidity, resulting in reduction in
export growth.
Across advanced countries, monetary growth does not
appear, in general, to stimulate export growth. While monetary
growth may stimulate growth and competitiveness, other fac-
tors are likely to be more dominant on export growth.204.7. The trade balanceAcross developing countries, limited evidence supports
deterioration in the trade balance, where the impact of mon-
etary growth, anticipated or unanticipated, on imports exceeds
that on exports. In contrast, the reduction in exports dominates
that of imports with respect to contractionary monetary
shocks, signifying a higher probability of deterioration in the
trade balance with respect to monetary fluctuations in devel-
oping countries.
Across advanced countries, the evidence supports deterio-
ration of the trade balance with respect to unanticipated
expansionary monetary shocks, in general. In contrast, limited
evidence supports improvement in the trade balance with
respect to contractionary monetary shocks.
5. Cross-section analysis
The time-series analysis establishes the results of monetary
growth within countries. The results vary within each country
based on variation in the demand and supply-side structures,
institutional settings, impinging shocks on the economic sys-
tem and the mix of policy priorities. Explaining these differ-
ences would require further digging to understand these issues
within countries, which is beyond the scope of this investi-
gation. However, given variations across countries and in order
to summarize the evidence and implications, the time-series
parameters are employed in cross-country regressions that
pool the evidence across the groups of advanced and devel-
oping countries. The evidence will identify emerging patterns
that characterize the transmission mechanism of monetary
policy across countries of each group and the policy
implications.
Specifically, to shed additional light on the differences
between variables' adjustments with respect to monetary shifts
in developing and advanced countries, the paper turns to an
analysis of the time-series evidence in three different
directions:
 First, cross-country correlations measure comovements in
the variables' responses to each component of monetary
shifts e anticipated growth, expansionary shocks and
contractionary shocks e across the samples of advanced
Table 1A
Correlation matrix across industrial countries with respect to anticipated monetary shifts.
Variable Dy Dp Dcon Dinv Dexp Dimp
Dp 0.11 (0.61)
Dcon 0.41* (0.045) 0.59* (0.0022)
Dinv 0.23 (0.28) 0.27 (0.21) 0.34** (0.083)
Dexp 0.25 (0.25) 0.091 (0.67) 0.29 (0.14)
Dimp 0.45* (0.029) 0.14 (0.50) 0.28 (0.16) 0.55* (0.0032) 0.82* (0.0001)
Dtbal 0.033 (0.87) 0.17 (0.42) 0.062 (0.76) 0.037 (0.85) 0.082 (0.68) 0.091 (0.65)
Table 1B
Correlation matrix across developing countries with respect to anticipated monetary shifts.
Variable Dy Dp Dcon Dinv Dexp Dimp
Dp 0.016 (0.96)
Dcon 0.50* (0.057) 0.31 (0.25)
Dinv 0.15 (0.59) 0.12 (0.65) 0.24 (0.35)
Dexp 0.11 (0.70) 0.10 (0.70) 0.43** (0.081) 0.054 (0.84)
Dimp 0.18 (0.52) 0.037 (0.89) 0.61* (0.0098) 0.70* (0.0019) 0.20 (0.44)
Dtbal 0.076 (0.79) 0.55* (0.028) 0.36 (0.15) 0.012 (0.96) 0.20 (0.44) 0.021 (0.94)
Notes: Dy: real output growth; Dp: price inflation; Dcon: growth of private consumption; Dinv: growth of private investment; Dexp: growth of exports; Dimp:
growth of imports; Dtbal: change in trade balance
Bracketed magnitudes measure probability of zero correlation.
* and ** denote probability of zero correlation.
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correlation analysis of the time-series coefficients.21
 Second, cross-country regressions measure the impact of
monetary variability on the trends of real output growth,
price inflation, and the averages of the growth in private
consumption, private investment, exports, imports and the
change in the trade balance. Symmetric effects of random
shocks would cancel out over time, neutralizing the effects
of monetary variability on trends. In contrast, asymmetric
effects would determine a dominant effect of monetary
variability on trends.
 Third, cross-country regressions measure the impact of
monetary variability on the variability of real output
growth, price inflation and the variability of growth in
private consumption, private investment, exports, imports,
and the change in the trade balance.
The results will contrast the evidence across developing and
advanced countries.5.1. Comovements in response to anticipated monetary
shiftsTable 1A summarizes correlations between the responses of
dependent variables to anticipated monetary shifts across
advanced countries. Table 1B summarizes correlations across
developing countries.21 For this analysis, coefficients are weighted by the inverse of the standard
error in the time-series regression. That is, coefficients with high standard error
in the time-series regression are weighted less heavily in the cross-section
analysis.To summarize, based on statistical significance, major dif-
ferences across developing and advanced countries in the face
of anticipated monetary shifts are as follows:
 Across advanced countries, consumption growth is infla-
tionary. Nonetheless, consumption growth correlates with
higher investment growth, and the latter correlates with
concurrent growth in exports and imports.
 Across developing countries, higher consumption
spending supports real growth; although is detrimental to
the trade balance, particularly export growth. Consistent
with the evidence across advanced countries, higher in-
vestment increases imports. In contrast, however, higher
investment does not support export growth across devel-
oping countries.5.2. Co-movements in response to expansionary
monetary shocksTable 2A summarizes correlation coefficients between the
responses of dependent variables to expansionary monetary
shocks across advanced countries. Table 2B summarizes cor-
relations across developing countries.
To summarize, based on statistical significance, major dif-
ferences across developing and advanced countries in the face
of expansionary monetary shocks are as follows:
 Across developing countries, monetary shocks are an
important determinant of economic activity, stimulating
consumption and investment growth. Supply-side con-
straints necessitate, however, that growth of domestic ab-
sorption increases imports. Further, import growth exceeds
Table 2A
Correlation matrix across industrial countries with respect to positive monetary shocks.
Variable Dy Dp Dcon Dinv Dexp Dimp
Dp 0.17 (0.44)
Dcon 0.066 (0.76) 0.34 (0.10)
Dinv 0.081 (0.71) 0.10 (0.64) 0.55* (0.0028)
Dexp 0.23 (0.28) 0.16 (0.44) 0.065 (0.75) 0.42* (0.029)
Dimp 0.097 (0.65) 0.0095 (0.96) 0.28 (0.15) 0.69* (0.0001) 0.78* (0.0001)
Dtbal 0.43** (0.033) 0.0053 (0.98) 0.18 (0.35) 0.16 (0.43) 0.15 (0.46) 0.069 (0.73)
Table 2B
Correlation matrix across developing countries with respect to positive monetary shocks.
Variable Dy Dp Dcon Dinv Dexp Dimp
Dp 0.12 (0.66)
Dcon 0.48** (0.06) 0.48* (0.058)
Dinv 0.27 (0.31) 0.084 (0.76) 0.29 (0.25)
Dexp 0.18 (0.50) 0.43** (0.094) 0.50* (0.04) 0.16 (0.55)
Dimp 0.53* (0.035) 0.12 (0.67) 0.65* (0.0047) 0.53* (0.027) 0.28 (0.27)
Dtbal 0.15 (0.58) 0.31 (0.24) 0.42** (0.093) 0.14 (0.60) 0.19 (0.46) 0.054 (0.84)
Notes: Dy: real output growth; Dp: price inflation; Dcon: growth of private consumption; Dinv: growth of private investment; Dexp: growth of exports; Dimp:
growth of imports; Dtbal: change in trade balance.
Bracketed magnitudes measure probability of zero correlation.
* and ** denote probability of zero correlation.
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balance.
 Across advanced countries, higher growth appears to be
driven by investment growth that correlates with higher
demand for imports, resulting in deterioration in the trade
balance despite export growth. Moreover, investment
growth contributes to productive capacity that eases in-
flationary pressures.Table 3A
Correlation matrix across industrial countries with respect to negative monetary sh
Variable Dy Dp Dcon
Dp 0.41 (0.11)
Dcon 0.29 (0.28) 0.10 (0.70)
Dinv 0.28 (0.29) 0.45** (0.08) 0.069 (0.79)
Dexp 0.30 (0.25) 0.32 (0.22) 0.39 (0.13)
Dimp 0.46** (0.069) 0.58* (0.02) 0.32 (0.21)
Dtbal 0.095 (0.73) 0.13 (0.62) 0.46** (0.06
Table 3B
Correlation matrix across developing countries with respect to negative monetary
Variable Dy Dp Dcon
Dp 0.18 (0.38)
Dcon 0.12 (0.59) 0.76* (0.0001)
Dinv 0.13 (0.54) 0.46* (0.025) 0.36* (0.062
Dexp 0.22 (0.30) 0.49* (0.014) 0.28 (0.16)
Dimp 0.10 (0.64) 0.55* (0.0052) 0.46* (0.016
Dtbal 0.19 (0.37) 0.07 (0.74) 0.099 (0.62
Notes: Dy: real output growth; Dp: price inflation; Dcon: growth of private consu
growth of imports; Dtbal: change in trade balance.
Bracketed magnitudes measure probability of zero correlation.
* and ** denote probability of zero correlation.5.3. Comovement in response to contractionary
monetary shocksTable 3A summarizes correlation coefficients between the
responses of dependent variables to contractionary monetary
shocks across advanced countries. Table 3B summarizes cor-
relations across developing countries.ocks.
Dinv Dexp Dimp
0.52* (0.031)
0.61* (0.01) 0.62* (0.0071)





) 0.75* (0.0001) 0.80* (0.0001)
) 0.04 (0.85) 0.14 (0.49) 0.09 (0.66)
mption; Dinv: growth of private investment; Dexp: growth of exports; Dimp:
Table 4A
The impact of monetary variability on trends across industrial countries.
Dependent Variable Explanatory Variables R2
Constant Monetary
Variability
Average Real Growth 0.036* (8.63) 0.036 (1.00) 0.037
Average Price Inflation 0.015* (2.16) 0.68* (11.28) 0.83
Average Private
Consumption Growth
0.049* (6.41) 0.68* (10.30) 0.80
Average Private
Investment Growth
0.05* (5.25) 0.60* (7.23) 0.67
Average Export Growth 0.096* (14.24) 0.055 (0.93) 0.032
Average Import Growth 0.093* (14.93) 0.032 (0.60) 0.014
Average Change in
Trade Balance
0.00016 (0.25) 0.0018 (0.33) 0.0041
Notes:
Monetary variability is the standard deviation of growth in the money supply.
t-ratios are in parantheses; * and ** denote statistical significance at the five
and ten percent levels.
Table 4B
The impact of monetary variability on trends across developing countries.
Dependent Variable Explanatory Variables R2
Constant Monetary Variability
Average Real Growth 0.041* (11.61) 0.0035 (0.48) 0.013
Average Price Inflation 0.11* (4.17) 0.26* (4.63) 0.56
Average Private
Consumption Growth
0.16* (6.74) 0.024 (0.48) 0.013
Average Private
Investmentt Growth
0.15* (5.30) 0.43* (7.43) 0.76
Average Export Growth 0.09* (13.32) 0.0088 (0.62) 0.022
Average Import Growth 0.086* (13.62) 0.0048 (0.36) 0.0075
Average Change in
Trade Balance
0.0073 (1.38) 0.0041 (0.37) 0.0079
Notes:
Monetary variability is the standard deviation of growth in the money supply.
t-ratios are in parantheses; * and ** denote statistical significance at the five
and ten percent levels.
Table 5B
The impact of monetary variability on economic variability across developing
countries.
Dependent Variable Explanatory Variables R2
Constant Monetary
Variability
Variability of Real Growth 0.046* (6.42) 0.0082 (0.54) 0.017
Variability of Price Inflation 0.051 (1.43) 0.89* (11.71) 0.89
Variability of Private
Consumption Growth
0.16* (6.94) 0.17* (3.59) 0.43
Variability of Private
Investment Growth
0.14* (3.66) 0.94* (12.04) 0.89
Variability of Export Growth 0.18* (7.72) 0.019 (0.40) 0.0093
Variability of Import Growth 0.18* (11.76) 0.024 (0.73) 0.03
Variability of Change in
Trade Balance
0.014 (1.42) 0.0074 (0.37) 0.008
Notes:
Variability is the standard deviation of growth in the relevant variable.
t-ratios are in parantheses; * and ** denote statistical significance at the five
and ten percent levels.
Table 5A
The impact of monetary variability on economic variability across industrial
countries.
Dependent Variable Explanatory Variables R2
Constant Monetary
Variability
Variability of Real Growth 0.03* (6.32) 0.021 (0.52) 0.01
Variability of Price Inflation 0.015* (2.66) 0.91* (18.43) 0.93
Variability of Private
Consumption Growth
0.004 (0.71) 0.89* (16.64) 0.91
Variability of Private
Investment Growth
0.07* (6.38) 0.63* (6.72) 0.63
Variability of Export Growth 0.11* (18.71) 0.015 (0.31) 0.0036
Variability of Import Growth 0.12* (17.99) 0.008 (0.14) 0.00074
Variability of Change in
Trade Balance
0.0066* (3.61) 0.019 (1.22) 0.054
Notes:
Variability is the standard deviation of growth in the relevant variable.
t-ratios are in parantheses; * and ** denote statistical significance at the five
and ten percent levels.
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ferences across developing and advanced countries in the face
of contractionary monetary shocks are as follows:
 Across developing countries, contractionary monetary
shocks slow down real growth and import demand, while
prices appear downwardly rigid. The trade balance im-
proves as a result of reduction in imports and the stability
of export demand.
 Across advanced countries, contractionary monetary
growth induces simultaneous reduction in the growth of
exports and price inflation. The reduction in imports ex-
ceeds, however, that of exports, resulting in improvement
in the trade balance.
6. The impact of monetary variability across countries
To further understand differences in the transmission
mechanism of monetary policy, the analysis evaluates theeffects of monetary variability on economic performance
across the samples of developing and advanced countries.6.1. Differences in trendsTable 4A summarizes the effects of monetary variability on
trends of selected indicators across advanced countries. Table
4B presents the results across developing countries. The
standard deviation of growth in the money supply measures
monetary variability.
Across advanced countries, higher monetary variability
increases trend price inflation and the average growth of pri-
vate consumption and private investment. Across developing
countries, monetary variability increases trend price inflation
and average investment growth. Significant coefficients indi-
cate larger effects of monetary variability across advanced
countries, compared to developing countries.
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the variance of selected indicators across advanced countries.
Table 5B presents the results across developing countries.
Across advanced countries, monetary variability increases
the variability of price inflation and variability of private in-
vestment. Across developing countries, higher monetary
variability increases the variability of price inflation and the
variability of private consumption and investment. The
magnitude of significant coefficients indicates larger effects of
monetary variability across developing countries, compared to
advanced countries.
Two interesting results emerge. First, monetary variability
increases the trend of price inflation and private spending with
no significant effects that differentiate real growth or the trade
balance across countries. Secondly, monetary variability con-
tributes more to trends with lesser effects on variability in
advanced countries, compared to developing countries. Hence,
excessive variability of monetary growth increases uncertainty
in developing countries and counters plans to smooth spending
and price inflation.
7. Summary and conclusion
Amidst recent evidence of the global slowdown, monetary
policy has once again taken center stage in an attempt to
revive economic conditions and reduce the risk of a recession.
Priorities of monetary policy are likely to vary across devel-
oping and advanced countries. Moreover, structural constraints
may differentiate the effects of monetary policy shifts across
the two groups of countries. To detect the difference, empirical
models are estimated to trace the difference in the trans-
mission mechanism of monetary policy shifts across repre-
sentative countries in each group. Of particular interest is to
study the effects of fluctuations in monetary growth on real
growth, price inflation, and the growth of demand components:
private consumption, private investment, exports, imports, and
the trade balance.
Monetary growth is decomposed into anticipated shifts,
positive shocks and negative shocks. Anticipated shifts capture
long-lasting effects of monetary variability on economic var-
iables while the effects of positive and negative shocks may
exhibit asymmetry. Monetary variability increases the proba-
bility of realizing positive and negative shocks. Asymmetric
effects of random shocks will determine the net effect of
monetary variability on trends across countries. The investi-
gation traces the difference between developing and advanced
countries and draws policy implications.
Following time-series estimation, cross-country analysis
highlights systematic differences underlying variables' ad-
justments to monetary shifts between developing and
advanced countries. Across advanced countries, anticipated
monetary growth increases private consumption growth,
accelerating price inflation without contributing to real
growth. On the positive side, consumption growth correlates
with higher investment growth and the surge in imports issupported by export growth. Across developing countries, in
contrast, anticipated monetary growth stimulates an increase
in private consumption and real growth, reflecting the signif-
icance of monetary growth to credit financing. On the down-
side, however, the surge in imports is not supported by export
growth, necessitating deterioration in the trade balance.
Across developing countries, expansionary monetary
shocks stimulate a simultaneous increase in all components of
aggregate demand. Nonetheless, supply-side constraints
necessitate an increase in dependency on outside resources
and, therefore, deterioration in the trade balance. Across
advanced countries, in contrast, expansionary monetary shocks
stimulate real growth via the investment channel. Higher
export growth reduces pressures on the trade balance,
following a surge in imports. Less binding capacity constraints
ease inflationary pressures in the face of consumption growth.
Across developing countries, contractionary monetary
shocks slow down real growth and import demand, while
prices appear to be downwardly rigid. The reduction in im-
ports improves the trade balance, given robust export growth.
Across advanced countries, contractionary monetary shocks
result in reduction in various components of aggregate demand
and price inflation. The reduction in imports exceeds that of
exports, improving the trade balance.
The above evidence differentiates the effects of monetary
variability on trend variables. Across advanced countries,
higher monetary variability increases trend price inflation and
average growth of private consumption and investment. Across
developing countries, monetary variability increases trend
price inflation and average growth of private investment.
Overall, the evidence supports neutrality; monetary vari-
ability accelerates price inflation and private spending, with no
significant effect that differentiates trend real growth or the
average trade balance across the samples of developing or
advanced countries. Hence, growing the money supply at a
steady state over time is more desirable to avoid the adverse
effects on real growth and contain price inflation.
Moreover, monetary variability is mostly absorbed in the
trend components of economic indicators in advanced coun-
tries, indicating symmetry in the distribution of random shocks
over the business cycles. In contrast, monetary variability
dominates the variability of economic variables in developing
countries, indicating asymmetry in cyclical effects that war-
rants more careful management of monetary policy. To that
end, a well defined objective function that ties the hands of
policy makers and limits the growth of the money supply
would reduce aggregate uncertainty and improve growth in-
centives in developing countries.
Appendix A.
Econometric Methodology
The surprise terms that enter models (1) through (3) are
unobservable, necessitating the construction of empirical
proxies before estimation can take place. Thus, the empirical
models include equations that describe the process generating
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money supply, and the exchange rate. The predictive values of
these equations are the proxies for agents' expectations of the
change in these variables.
Obtaining the proxy for agents' forecasts follows the results
of the endogeneity test suggested by Engle (1982). Given evi-
dence of endogeneity, variables in the forecast equations are
based on the results of a formal causality test. To identify vari-
ables in the forecast equation, the paper builds on identification
rules in new Keynesian models (see, e.g., Clarida, Gali, and
Gertler (2000) or Boschen and Weise (2001)). Hence, agents'
forecasts are approximated using two lags of the change in the
short-term interest rate and two lags of the change in the log-
value of real output, the price level, government spending, the
money supply, the exchange rate, and the energy price. Given
evidence of structural break, dummy variables enter the forecast
equations, as necessary. Having accounted for structural
dummies in the forecast equations, the estimated reduced form
models are structurally stable. The choice of two lags is deter-
mined by data availability and the common belief that prolonged
adjustment may take up to 24 months in the economic system.
The paper's evidence is robust with respect to variation in the
forecast and/or lags of variables in the model.
Surprises that enter the empirical models are then formed
by subtracting agents' forecasts from the actual growth in each
variable. By construction, these surprises are purely random
and orthogonal to right-hand side variables. The positive and
negative components of shocks are defined for joint estima-




Fluctuations in real output growth and price inflation with respect to monetary gro
Country Real Output Growth
EDm posm negm
Chile 0.18 (0.84) 0.10 (0.44) 0.058 (0.1
Egypt 0.20* (2.04) 0.32 (1.38) 0.12 (0.94
India 0.64 (1.41) 0.16 (0.34) 0.47 (1.10)
Indonesia 0.11* (2.05) 0.094 (1.19) 0.47* (5.13)
Kenya 0.12 (1.09) 0.062 (0.62) 0.068 (0.45)
Malaysia 0.54* (2.44) 0.18 (0.92) 0.32** (1.72)
Mexico 0.0032 (0.05) 0.18 (1.49) 0.074 (0.7
Nigeria 0.054 (0.14) 0.049 (0.18) 0.075 (0.2
Philippines 0.19 (0.36) 0.081 (0.22) 0.12 (0.32)
Russia 0.09 (0.52) 0.023 (0.08) 0.20 (0.79)
Rwanda 0.25 (1.37) 0.0069 (0.01) 0.46 (1.37)
Saudi Arabia 0.41* (4.87) 0.31* (3.43) 0.31* (2.99)
South Africa 0.039 (0.19) 0.28 (0.86) 0.57 (1.56)
Sudan 0.16 (1.28) 0.14 (0.76) 0.018 (0.1
Tanzania 0.17 (0.95) 0.034 (0.10) 0.062 (0.38)
Thailand 0.74* (2.04) 1.10 (1.66) 0.16 (0.39)
Turkey 0.15 (0.25) 0.42 (1.24) 0.0085 (0.
Venezuela 0.20 (0.77) 0.034 (0.13) 0.41 (0.61
Notes:
Coefficients are from the estimation of the empirical models in (1) and (2).
EDm is anticipated monetary growth where posm and negm are positive and nega
t-ratios are in parantheses.
* and ** denote statistical significance at the five and ten percent levels.posst ¼ 1
2
fabsðDsstÞ þDsstg s¼ d;g;m;h
Where Ddst, Dgst, Dmst, and Dhst are the shocks to the change
in aggregate demand, government spending, the money sup-
ply, and the exchange rate. The terms negst and posst are the
negative and positive components of each shock.
To obtain efficient estimates and ensure correct in-
ferences (i.e., to obtain consistent variance estimates), the
empirical models in (1) and (2) are estimated jointly with the
equations that determine proxy variables following the
suggestions in Pagan (1984, 1986) using 3SLS. Building on
the work of Beaudry and Saito (1998), the instruments list
for estimation includes two lags of the change in the interest
rate and two lags of the change in the log value of real
output, the price level, government spending, the money
supply, the exchange rate and the energy price. The paper's
evidence is robust with respect to variation in the in-
struments list or the lag length.
The results of Engle's (1982) test for serial correlation in
simultaneous-equation models are consistent with the presence
of first-order autoregressive errors in some models. To correct
for serial correlation, it is assumed that the error term follows
an AR(1) process. To filter out serial correlation, the estimated
model is transformed through the filter (1rL) where r is the
estimate of the serial correlation parameter and L is the lag
operator such that LXt ¼Xt1. The estimated residuals from the
transformed models have zero mean and are serially inde-
pendent, attesting to the quality of estimated coefficients in the
empirical models.wth: Developing Countries.
Aggregate Price Inflation
EDm posm negm
8) 0.46* (2.16) 0.44* (1.96) 0.32 (1.00)
) 1.053* (5.36) 0.23 (0.49) 0.24 (0.96)
0.32 (0.46) 0.62 (0.85) 0.18 (0.27)
0.075 (0.42) 0.41 (1.51) 0.31 (1.01)
0.27** (1.74) 0.28 (1.36) 0.25 (1.51)
0.28 (0.85) 0.006 (0.02) 0.16 (0.58)
5) 0.58* (4.79) 0.097 (0.42) 0.25 (1.37)
9) 0.28 (0.18) 0.036 (0.03) 0.49 (0.46)
0.08 (0.06) 0.24 (0.24) 0.46 (0.45)
0.79 (1.59) 0.80 (0.96) 0.54 (0.69)
0.46 (1.67) 0.87 (1.10) 0.79 (1.57)
0.14 (0.15) 0.84 (0.84) 0.68 (0.59)
0.50* (2.98) 0.47** (1.76) 0.35 (1.15)
1) 1.27* (1.97) 0.90 (0.94) 1.86* (2.17)
0.31 (0.28) 1.25 (0.60) 0.74 (0.75)
0.26 (1.29) 0.066 (0.18) 0.20 (0.87)
02) 0.58 (1.00) 0.66* (1.98) 0.30 (0.79)
) 0.23 (0.43) 0.79 (1.46) 0.29 (0.21)
tive shocks to monetary growth.
Table A2
Fluctuations in real output growth and price inflation with respect to monetary growth: Industrial countries.
Country Real Output Growth Aggregate Price Inflation
EDm posm negm EDm posm negm
Australia 0.50 (1.46) 0.19 (0.71) 0.092 (0.33) 0.42** (1.87) 0.027 (0.15) 0.19 (1.06)
Austria 0.12 (0.18) 0.65 (1.43) 0.10 (0.20) 0.33* (2.01) 0.056 (0.49) 0.55* (4.24)
Belgium 0.28 (0.96) 0.0056 (0.02) 0.038 (0.21) 0.25 (0.70) 0.30 (0.92) 0.14 (0.61)
China 0.22 (1.29) 1.50* (3.21) 0.44 (0.96) 0.50* (2.04) 0.48 (0.72) 0.65 (1.00)
Cyprus 0.26 (0.67) 0.24 (0.46) 0.46 (0.94) 0.087 (0.32) 0.092 (0.25) 0.17 (0.51)
Denmark 0.17* (2.17) 0.075 (0.73) 0.21 (0.75) 0.075 (0.98) 0.05 (0.51) 0.22 (0.84)
France 0.22* (2.19) 0.58* (2.47) 0.15 (0.64) 0.03 (0.26) 0.024 (0.09) 0.049 (0.19)
Germany 0.099 (0.30) 0.35 (0.88) 0.82 (0.82) 0.44* (4.08) 0.22 (1.67) 0.095 (0.29)
Greece 0.092 (0.81) 0.039 (0.34) 0.044 (0.26) 0.25 (1.11) 0.095 (0.44) 0.20 (0.61)
Iceland 0.063 (0.30) 0.30** (1.69) 0.086 (1.05) 1.22* (4.48) 0.099 (0.44) 0.039 (0.37)
Ireland 0.50** (1.72) 0.44 (0.93) 0.77 (1.46) 0.28 (0.69) 0.42 (0.64) 0.033 (0.05)
Italy 0.48 (1.48) 1.05 (1.23) 0.31 (0.79) 0.34 (0.57) 1.15 (0.73) 0.48 (0.65)
Japan 0.47* (1.96) 1.54* (2.39) 0.31 (0.76) 0.069 (0.44) 0.028 (0.07) 0.034 (0.13)
Korea 0.20 (1.60) 0.38 (1.39) 0.55* (2.06) 0.15 (1.10) 0.058 (0.20) 0.019 (0.07)
Luxemborg 0.13 (1.07) 0.47 (1.67) 0.0018 (0.01) 0.19 (1.19) 0.35 (0.94) 0.38* (2.11)
The Netherlands 0.13 (1.32) 0.32* (2.25) 0.004 (0.04) 0.20* (2.99) 0.033 (0.34) 0.22* (3.55)
New Zealand 0.069 (0.47) 0.017 (0.20) 0.18 (0.90) 0.30* (2.13) 0.0031 (0.04) 0.34** (1.72)
Norway 0.26 (1.09) 0.084 (0.21) 0.19 (0.63) 0.18 (0.31) 0.049 (0.05) 0.31 (0.42)
Spain 0.47** (1.93) 1.02* (2.82) 1.86* (3.93) 0.30 (0.83) 0.40 (0.72) 0.44 (0.62)
Portugal 0.50 (0.51) 1.70 (0.54) 0.37 (0.24) 0.15 (0.18) 0.00054 (0.00) 0.49 (0.37)
Singapore 0.12 (0.25) 0.49 (0.80) 0.95 (1.29) 0.05 (0.18) 0.15 (0.41) 0.029 (0.07)
Sweden 0.55 (1.03) 0.014 (0.04) 0.27 (1.05) 0.60 (1.20) 0.087 (0.29) 0.41 (1.67)
Switzerland 4.74* (6.13) 0.0036 (0.04) 0.065* (3.13) 0.075 (0.93) 0.036 (0.35) 0.038** (1.79)
Taiwan 0.41* (2.59) 0.10 (0.18) 0.66 (1.32) 0.33* (3.76) 0.24 (0.77) 0.15 (0.55)
U.K. 0.39* (4.88) 0.10 (0.30) 0.23 (0.72) 0.14* (2.09) 0.27 (0.93) 0.099 (0.36)
U.S. 0.25 (0.79) 0.31 (0.64) 0.29 (0.48) 0.14 (0.88) 0.21 (0.86) 0.063 (0.21)
Notes.
Coefficients are from the estimation of the empirical models in (1) and (2).
EDm is anticipated monetary growth where posm and negm are positive and negative shocks to monetary growth.
t-ratios are in parantheses.
* and ** denote statistical significance at the five and ten percent levels.
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Table A3
Fluctuations in components of aggregate demand with respect to monetary growth: Developing countries.
Country Private consump. Growth Private invest. Growth Growth of imports Growth of exports Change in trade balance
EDm posm negm EDm posm negm EDm posm negm EDm posm negm EDm posm negm
Argentina 0.58 (0.99) 0.064 (0.06) 0.062 (0.05) 1.44* (2.89) 1.13 (1.18) 0.47 (0.43) 0.69* (3.11) 1.60* (3.75) 0.078 (0.16) 0.51* (2.07) 0.80** (1.70) 0.046 (0.09) 0.006 (0.52) 0.033 (1.48) 0.015 (0.60)
Chile 0.31 (0.97) 0.42 (1.24) 0.26 (0.54) 1.12 (0.98) 0.25 (0.20) 0.14 (0.08) 0.38 (0.58) 0.025 (0.04) 0.21 (0.21) 0.80 (1.57) 0.55 (1.01) 0.62 (0.80) 5.22 (0.94) 2.87 (0.49) 17.01* (2.01)
Egypt 0.60* (3.54) 0.11 (0.27) 0.40** (1.80) 0.77 (1.02) 0.42 (0.23) 1.24 (1.27) 0.12 (0.31) 1.51 (1.58) 1.073* (2.06) 0.72 (1.17) 1.21 (0.84) 0.047 (0.06) 0.0034 (0.15) 0.0071 (0.13) 0.021 (0.71)
India 0.091 (0.11) 0.52 (0.59) 1.53** (1.94) 0.28 (0.13) 3.98** (1.75) 2.80 (1.36) 0.51 (0.25) 1.18 (0.56) 0.63 (0.33) 1.96 (0.90) 0.28 (0.12) 1.60 (0.77) 1.70 (0.59) 0.87 (0.29) 0.48 (0.17)
Indonesia 0.33 (1.29) 0.064 (0.16) 0.08 (0.19) 1.14* (2.69) 1.27* (1.99) 0.96 (1.29) 0.23 (0.58) 0.72 (1.22) 0.96 (1.41) 0.14 (0.38) 1.13* (2.03) 0.53 (0.82) 1.54 (0.04) 13.0 (0.23) 84.4 (1.32)
Kenya 0.53** (1.80) 0.44 (1.11) 0.34 (1.07) 0.32 (0.41) 0.067 (0.06) 0.32 (0.38) 0.21 (0.45) 0.68 (1.09) 0.05 (0.10) 0.04 (0.06) 0.27 (0.30) 0.31 (0.44) 0.03 (0.35) 0.19 (1.66) 0.077 (0.83)
Malaysia 0.66 (1.08) 0.35 (0.65) 0.20 (0.39) 3.07* (2.26) 1.14 (0.96) 0.32 (0.28) 1.76 (1.52) 0.40 (0.40) 0.21 (0.21) 1.00 (1.08) 0.052 (0.06) 0.26 (0.33) 0.15 (1.65) 0.073 (0.91) 0.078 (1.01)
Mexico 0.49* (4.68) 0.17 (1.11) 0.62* (3.06) 0.72* (4.81) 0.16 (0.74) 0.29 (1.01) 0.52* (2.30) 0.19 (0.57) 1.08* (2.44) 0.80* (4.03) 0.24 (0.81) 0.13 (0.35) 0.11 (1.34) 0.12 (0.79) 0.023 (0.19)
Nigeria 0.36 (0.24) 1.30 (1.28) 0.33 (0.33) 0.53 (0.43) 1.80* (2.10) 0.68 (0.80) 0.63 (0.34) 0.39 (0.31) 0.97 (0.77) 1.04 (0.35) 2.45 (1.19) 0.92 (0.46) 0.092 (0.03) 4.67* (2.05) 3.08 (1.37)
Philippines 1.08 (0.82) 0.54 (0.60) 0.001 (0.00) 3.38** (1.84) 0.18 (0.14) 0.19 (0.15) 3.95* (3.31) 0.48 (0.59) 1.23 (1.47) 0.32 (0.16) 0.14 (0.10) 0.48 (0.35) 2.49 (1.48) 0.72 (0.62) 1.20 (1.02)
Rwanda 0.36 (1.63) 0.95 (1.50) 0.14 (0.34) 0.44 (0.57) 0.72 (0.32) 0.71 (0.56) 0.20 (0.34) 1.65 (0.97) 0.63 (0.58) 1.58* (1.96) 2.93 (1.26) 3.034* (2.04) 0.034 (0.84) 0.032 (0.27) 0.094 (1.26)
Saudi Arabia 1.53* (2.29) 0.095 (0.13) 1.41** (1.70) 1.04 (0.61) 1.53 (0.82) 0.18 (0.09) 2.89* (2.33) 0.76 (0.56) 1.79 (1.16) 0.61 (0.33) 0.53 (0.27) 2.42 (1.06) 0.39 (0.72) 0.21 (0.35) 0.68 (1.01)
South Africa 0.73* (3.22) 0.22 (0.61) 0.054 (0.13) 0.49 (0.51) 0.47 (0.30) 1.74 (0.99) 1.056 (1.12) 0.86 (0.57) 0.43 (0.25) 0.29 (0.47) 1.07 (1.09) 0.30 (0.28) 0.10* (1.96) 0.04 (0.47) 0.077 (0.80)
Sudan 1.35* (2.01) 0.29 (0.29) 1.34 (1.51) 0.54 (0.40) 2.73 (1.37) 0.87 (0.49) 1.00 (0.87) 1.87 (1.10) 0.88 (0.58) 0.11 (0.12) 2.77* (1.96) 1.87 (1.49) 0.066 (0.22) 0.34 (0.76) 0.51 (1.28)
Tanzania 0.21 (0.20) 1.60 (0.78) 0.93 (0.96) 0.26 (0.19) 0.23 (0.09) 1.52 (1.29) 1.84* (2.39) 3.34* (2.31) 0.32 (0.46) 2.23** (1.79) 4.28** (1.82) 0.49 (0.44) 1.63 (1.00) 2.85 (0.93) 0.12 (0.09)
Thailand 0.25 (0.84) 1.85* (3.39) 0.42 (1.24) 4.47* (2.90) 3.55 (1.26) 0.66 (0.38) 1.99 (1.44) 5.21* (2.05) 0.75 (0.47) 0.80 (0.94) 1.52 (0.97) 0.27 (0.28) 1.78 (1.35) 0.28 (0.12) 0.73 (0.49)
Turkey 0.46 (0.78) 1.04* (3.06) 0.095 (0.25) 0.54 (0.26) 1.97 (1.68) 1.31 (1.00) 0.063 (0.06) 1.96* (3.30) 0.38 (0.58) 0.31 (0.31) 2.12* (3.67) 0.058 (0.09) 22.51 (0.77) 28.34 (1.68) 10.82 (0.58)
Venezuela 0.043 (0.08) 0.77 (1.35) 1.54 (1.08) 0.13 (0.09) 3.27* (2.26) 3.36 (0.92) 0.10 (0.11) 1.77* (1.77) 2.32 (0.92) 0.075 (0.11) 1.35* (1.96) 5.05* (2.90) 0.95 (0.11) 22.12* (2.53) 79.14* (3.60)
Notes:
Coefficients are from the estimation of the empirical models in (1) and (2).
EDm is anticipated monetary growth where posm and negm are positive and negative shocks to monetary growth.
t-ratios are in parantheses.
* and ** denote statistical significance at the five and ten percent levels.
Table A4
Fluctuations in Components of Aggregate Demand with Respect to Monetary Growth: Industrial Countries.
Country Real output growth Aggregate price inflation Growth of imports Growth of exports Change in trade balance
EDm posm negm EDm posm negm EDm posm negm EDm posm negm EDm posm negm
Australia 0.65* (2.14) 0.19 (0.63) 0.38 (1.58) 1.60 (1.61) 0.35 (0.19) 1.14 (0.78) 0.48 (0.85) 0.50 (0.49) 0.62 (0.75) 0.51 (0.79) 0.14 (0.12) 1.01 (1.05) 0.083 (0.45) 0.0012 (0.01) 0.027 (0.19)
Austria 0.78 (1.12) 0.01 (0.02) 0.44 (0.49) 1.75* (2.11) 0.44 (0.69) 2.53* (2.33) 1.35* (2.23) 1.62* (3.45) 2.99* (3.80) 1.27* (3.59) 0.13 (0.47) 2.78* (6.01) 0.0013 (0.09) 0.095* (8.28) 0.028 (1.44)
Belgium 0.22 (1.58) 0.26* (2.36) 0.05 (0.59) 2.87* (2.03) 0.064 (0.06) 1.15 (1.35) 1.90* (2.11) 0.0066 (0.01) 0.04 (0.08) 1.70 (1.50) 0.26 (0.29) 0.28 (0.40) 0.02 (0.69) 0.018 (0.81) 0.029** (1.71)
China 1.074* (3.25) 1.34 (1.48) 1.77* (2.01) 0.50 (0.79) 4.10* (2.37) 1.51 (0.89) 1.16* (2.06) 1.80 (1.16) 1.77 (1.17) 1.092* (2.00) 1.68 (1.12) 1.39 (0.95) 0.19 (0.97) 0.022 (0.04) 0.47 (0.91)
Cyprus 0.26 (0.34) 0.29 (0.28) 0.91 (0.94) 1.28 (0.69) 3.52 (1.38) 0.41 (0.17) 0.58 (0.43) 0.40 (0.21) 1.05 (0.60) 0.82 (0.72) 0.45 (0.29) 0.59 (0.41) 0.0019 (0.86) 0.0008 (0.29) 0.0003 (0.10)
Denmark 0.032 (0.25) 0.043 (0.24) 0.073 (0.23) 0.73 (0.94) 0.52 (0.48) 0.43 (0.22) 0.23 (0.59) 0.12 (0.23) 0.60 (0.62) 0.24 (0.65) 0.31 (0.61) 0.65 (0.73) 0.012 (0.08) 0.078 (0.37) 0.14 (0.38)
France 0.17 (0.82) 0.22 (0.60) 0.035 (0.07) 0.84 (1.38) 3.98* (3.73) 1.53 (1.10) 0.46 (0.56) 2.32 (1.61) 1.00 (0.53) 0.37 (0.70) 0.019 (0.02) 0.84 (0.69) 0.017 (0.17) 0.41* (2.35) 0.0053 (0.02)
Germany 0.39 (0.63) 2.51 (1.09) 0.91 (0.75) 0.92 (0.52) 2.15 (0.51) 4.28** (1.91) 0.16 (0.38) 3.00* (1.98) 3.42* (4.28) 0.29 (0.22) 4.93 (0.97) 3.45 (1.28) 0.04 (0.10) 0.73 (0.50) 0.34 (0.44)
Greece 0.19 (0.78) 0.026 (0.12) 0.038 (0.11) 0.89 (1.55) 0.20 (0.39) 1.49** (1.81) 0.02 (0.05) 0.05 (0.14) 0.52 (0.90) 0.038 (0.07) 0.66 (1.45) 0.87 (1.18) 0.0027 (0.85) 0.0095* (3.40) 0.0012 (0.26)
Iceland 0.73* (3.57) 0.10 (0.29) 0.068 (0.37) 0.52 (0.84) 1.17 (1.05) 0.0043 (0.01) 0.69* (2.09) 0.90 (1.54) 0.47 (1.58) 0.68 (1.51) 0.29 (0.37) 0.32 (0.80) 0.042 (0.74) 0.019 (0.19) 0.019 (0.38)
Ireland 0.17 (0.60) 0.98* (2.05) 0.18 (0.46) 0.78 (0.49) 2.02 (0.73) 1.68 (0.74) 0.68 (1.20) 0.65 (0.67) 0.096 (0.12) 0.44 (0.84) 0.11 (0.12) 0.18 (0.25) 0.0085 (0.96) 0.017 (1.10) 0.0067 (0.54)
Israel 0.70* (3.62) 0.081 (1.49) 0.45* (2.38) 0.24 (0.75) 0.011 (0.11) 0.35 (1.03) 0.72** (1.73) 0.053 (0.46) 0.42 (1.05) 0.46 (0.76) 0.24 (1.21) 0.69 (1.05) 0.014 (0.35) 0.001 (0.09) 0.008 (0.20)
Italy 0.26 (0.59) 0.14 (0.14) 0.71 (1.01) 0.056 (0.11) 1.90 (1.59) 3.20* (3.78) 0.50 (0.83) 2.96 (1.36) 2.48 (1.61) 0.79 (0.47) 0.065 (0.02) 0.083 (0.03) 0.20 (0.67) 0.51 (0.76) 0.35 (0.74)
Japan 0.33* (3.18) 0.62* (3.15) 0.49* (3.55) 1.96* (2.04) 2.42 (1.32) 2.02 (1.57) 3.48* (3.30) 1.20 (0.60) 4.8* (3.42) 2.51** (1.70) 1.90 (0.68) 3.87* (1.97) 10.42 (0.15) 143.6 (1.07) 2.30 (0.02)
Korea 0.099 (0.57) 0.2 (0.53) 0.41 (1.11) 0.41 (1.01) 1.41 (1.60) 0.60 (0.70) 0.54 (1.63) 0.28 (0.39) 1.10 (1.54) 0.31 (0.57) 0.097 (0.08) 1.55 (1.35) 50.8 (1.02) 103.4 (0.95) 49.1 (0.50)
The Netherlands 0.31** (1.79) 0.17 (0.69) 0.06 (0.44) 0.031 (0.05) 1.15 (1.22) 0.16 (0.31) 0.53 (0.94) 0.15 (0.19) 0.73 (1.62) 0.30 (0.57) 0.13 (0.17) 0.86* (2.06) 0.02 (0.50) 0.0095 (0.16) 0.03 (0.98)
New Zealand 0.34** (1.75) 0.011 (0.10) 0.62* (2.62) 1.76** (1.74) 0.73 (1.39) 1.98 (1.62) 0.46 (0.79) 0.33 (1.11) 0.89 (1.27) 0.76** (1.75) 0.34 (1.50) 0.78 (1.48) 0.02 (1.62) 0.012 (1.67) 0.027 (1.65)
Norway 0.34* (2.57) 0.28 (1.36) 0.011 (0.06) 0.65 (0.64) 0.97 (0.62) 3.21* (2.46) 0.45 (0.69) 1.30 (1.25) 1.13 (1.32) 1.53 (0.98) 0.55 (0.22) 2.17 (1.07) 0.49 (0.74) 0.42 (0.40) 0.94 (1.09)
Portugal 0.43 (0.65) 0.058 (0.03) 0.40 ('0.39) 0.37 (0.07) 2.50 (0.20) 2.71 (0.36) 1.69 (0.62) 0.60 (0.09) 1.37 (0.33) 2.98 (1.54) 3.76 (0.77) 2.33 (0.79) 0.017 (0.49) 0.076 (0.86) 0.033 (0.62)
Singapore 0.32 (0.48) 0.08 (0.09) 0.12 (0.11) 0.74 (0.43) 1.08 (0.49) 2.30 (0.88) 1.12 (0.91) 1.19 (0.76) 1.44 (0.77) 1.37 (1.22) 1.05 (0.73) 1.46 (0.85) 0.038 (0.90) 0.025 (0.45) 0.014 (0.22)
Spain 1.085 (1.17) 1.41 (0.64) 0.84 (0.83) 6.68* (2.49) 14.19* (2.23) 4.80 (1.65) 3.91 (1.26) 7.02 (0.95) 2.51 (0.75) 2.87** (1.89) 4.45 (1.23) 1.77 (1.07) (0.67) (0.67) (0.54) (0.54) .(0.60) (0.60)
Sweden 1.42* (2.95) 0.17 (0.59) 0.50* (2.13) 1.73 (0.51) 0.023 (0.01) 0.65 (0.39) 1.80 (0.88) 1.18 (0.94) 0.44 (0.44) 0.49 (0.24) 1.00 (0.79) 0.97 (0.95) 0.24 (0.40) 0.014 (0.04) 0.006 (0.02)
Switzerland 1.00 (0.66) 0.14 (0.65) 0.053 (0.79) 2.99 (0.31) 0.29 (0.22) 0.079 (0.19) 3.58 (0.75) 0.26 (0.39) 0.20 (0.92) 1.41 (0.44) 0.075 (0.17) 0.22 (1.53) 0.23 (0.64) 0.016 (0.32) 0.0087 (0.54)
Taiwan 0.62* (4.08) 0.32 (0.62) 0.018 (0.05) 0.61 (0.92) 0.98 (0.55) 1.25** (1.83) 0.18 (0.32) 0.013 (0.01) 0.54 (0.37) 0.55 (1.18) 0.21 (0.13) 0.59 (0.47) 0.98 (1.40) 2.16 (0.89) 1.55 (0.82)
U.K. 0.35* (5.99) 0.33 (1.18) 0.099 (0.40) 1.47* (4.37) 0.47 (0.29) 2.70** (1.91) 1.21* (4.56) 4.38* (3.36) 1.32 (1.18) 0.98* (2.25) 4.79* (2.25) 2.56 (1.40) 0.037 (0.79) 0.024 (0.11) 0.055 (0.28)
U.S. 0.22 (0.95) 0.26 (0.74) 0.30 (0.70) 0.59 (0.44) 2.59 (1.29) 0.29 (0.11) (0.27) (0.27) 3.20* (2.16) 0.079 (0.04) 0.77 (0.99) 3.34* (2.90) 1.13 (0.78) 1.18** (1.88) 1.09 (1.17) 0.02 (0.02)
Notes:
Coefficients are from the estimation of the empirical models in (1) and (2).
EDm is anticipated monetary growth where posm and negm are positive and negative shocks to monetary growth.
t-ratios are in parantheses.
* and ** denote statistical significance at the five and ten percent levels.
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Data Sources
1. Real Output: Gross domestic product, constant prices,
W914NGDPR, WEO.
2. Aggregate Demand: Gross domestic product, current pri-
ces, W914NGDP, WEO.
3. Price: Gross domestic product deflator, W914NGDPD,
WEO.
4. Government Spending: Public consumption expenditure,
current prices, W914NCG, WEO, or government con-
sumption, 61291F..ZF…, IFTSTSUB.
5. Exchange Rate: real effective exchange rate, INS.
6. Monetary Base: Reserve money, W914FMB, WEO.
7. Consumption: Private consumption expenditure, current
prices, W311NFIP, WEO.
8. Investment: Gross private fixed capital formation, current
prices, W311NFIP, WEO.
9. Imports: Imports of goods and services, current prices,
W213NM, WEO.
10. Exports: Exports of goods and services, current prices,
W513NX, WEO.
11. Money: the sum of currency outside banks and private
sector demand deposits, 91434...ZF..., IFTSTSUB.
12. Interest Rate: representatives of short-term interest rate.
Deposit rate, 21360L..ZF…, IFTSTSUB. Lending rate,
21360P..ZF..., IFTSTSUB.
All annual series are from World Economic Outlook, In-
formation Notice System (INS), or International Financial
Statistics, available on tape from the International Monetary
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